The mental status of 39 leukemia patients, who received bone marrow transplants (BMT), was studied during the period of isolation. 
A number of previous studies have focused on psychosocial and psychiatric aspects of bone marrow transplantation (BMT). 1, 2 High levels of psychological distress have been observed in BMT patients prior to the start of treatment or during follow-up periods. [3] [4] [5] [6] [7] [8] Several psychosocial factors have been suggested to influence the long-term outcome in patients, [9] [10] [11] [12] although the findings were not always consistent. [13] [14] [15] Factors included patients' attitude towards the disease and treatment, 9, 11, 12 emotional distress, 10-12 quality of life 11 and social support. 10 Also, it was clinically noted that a considerable number of patients may require liaisonpsychiatry treatment including medication, especially during isolation in germ-free units for BMT treatment. 16 This might be related to severe physical and psychological distress, which patients suffer both before and during the isolation.
Patients with mental disturbances may be at increased risk of physical distress, including infection. Confusion, excitement or delusion, in the most severe cases, can lead to inappropriate behavior, including violence or leaving the Correspondence: Dr R Akaho, Department of Psychiatry, Tokyo Metropolitan Komagome General Hospital, 3-18-22 Hon-Komagome, Bunkyo, Tokyo, Japan Received 18 January 1999; accepted 15 June 1999 germ-free unit without protection. Also, in some cases, patients might suffer from severe suicidal ideation. 7 Treatment of mental disturbances during isolation may therefore be a critical issue in BMT treatment. To date, several studies have focused on psychological distress before the start of isolation. 1, [6] [7] [8] However, few studies have investigated the issue of mental disturbances during isolation in germ-free units. 1, 16 To our knowledge, the only investigation was by a German group, who studied the incidence of mental disturbances in 40 BMT patients with malignant diseases during the isolation period. 16 They found a high frequency of mental disturbances. The most frequent diagnosis was adjustment disorder with depressive mood (n = 19) or anxiety (n = 18). In the present study, we investigated the psychiatric disturbances in BMT patients with leukemia during the period of isolation. The factors associated with the development of such disturbances were explored.
Patients and methods
Subject comprised leukemia patients, who received allogeneic BMT in the Tokyo Metropolitan Komagome Hospital from April 1996 to March 1998. Clinical data and records of the patients were studied. Forty patients (25 males and 15 females) were enrolled in the study. All the patients were Japanese. Ages ranged from 17 to 50 years (average 36 years). Of the 40 patients, five were suffering from acute lymphocytic leukemia (ALL), 17 from acute non-lymphocytic leukemia (ANLL), and 18 from chronic myelocytic leukemia (CML). Preparative therapy was given according to the primary disease and the type of transplant. Generally, patients with myeloid malignancies were conditioned with a non-total body irradiation (non-TBI) regimen that included busulfan and cyclophosphamide. Total lymphoid irradiation (TLI) was added in patients who received transplants from unrelated donors. Patients with lymphoid malignancies were conditioned with total body irradiation (TBI), cytarabine and cyclophosphamide. Cyclosporin A and short-term MTX were given to all patients for GVHD prophylaxis. Patients were cared for in laminar air-flow rooms and given decontaminated foods during the neutropenic period.
The mental status of the patients was assessed by two of the authors. Patients were interviewed in depth regarding life history, family background, past history of mental and physical illnesses and present mental status, 1 week prior to the start of the isolation period. The Profile of Mood States (POMS) was completed by patients on the same day. During the isolation period (from the start to the end of isolation in the laminar air flow unit), patients were briefly interviewed regarding their mental status (5-10 min, on average) twice or three times a week. In addition to these regular interviews, mental status was evaluated, whenever the hospital staff or the patients themselves felt in need of psychiatric intervention, during the whole period of hospitalization. Psychiatric treatment, including medication and psychotherapy, was given, when the patients were evaluated as requiring it. The POMS was also completed 1 (or 2) days before, and 1 month after the end of isolation (data not shown in the present analysis).
For the statistical analyses, several factors, which may be associated with the development of mental disturbances, were analyzed by logistic regression analysis, using the LOGISTIC procedure with the STEPWISE option of the SAS (Statistical Analysis System) package. The following factors were employed as independent variables: age, sex, type of disease (acute or chronic leukemia), duration of the present illness, disease stage (I, II or III), donor (related or unrelated), type of preparative therapy (non-TBI, non-TBI with TLI or TBI regimen), development of graft-versushost disease (GVHD) prior to the onset of the mental disturbances, duration of isolation, and scores of the six subscales of the POMS prior to the start of isolation. Regarding disease stage, category I consists of first complete remission and first chronic phase, while category II comprised second and third complete remission. Category III comprised all other stages, including fourth complete remission, relapse, and other phases. The six subcategories of the POMS consisted of Tension-Anxiety, Depression-Dejection, AngerHostility, Vigor, Fatigue and Confusion.
Results
One patient with ANLL was excluded from the analysis because the evaluation of mental status at the start of the isolation revealed that she was suffering from schizophrenia. In the other patients, the interviews revealed no apparent mental disturbances, before the start of isolation. Therefore, analyses were performed in 39 patients (Table  1 ). All patients were alive when discharged from the laminar air-flow units (isolation units). Duration of isolation and duration of leukemia ranged from 19 to 62 days (average 38.6 days) and from 6 to 72 months (average 23.0 months), respectively, in the 39 patients.
Prior to the start of isolation, none of the 39 patients were diagnosed as suffering from psychiatric disorders at Table 2 Variables, suggested to predict the development of mental disturbances during isolation by logistic regression analysis During the isolation period, several psychiatric signs or symptoms, including irritation, agitation, severe anxiety, depressive mood, insomnia, delusions, hallucinations and confusion, were observed in 19 out of the 39 patients (49%). Out of those patients, 16 met the diagnostic criteria for a mental disorder of DSM-IV, as summarized in Table  2 . The most frequent diagnoses were adjustment disorders, with anxiety and/or depressed mood (n = 9). Other diagnoses were mood disorders (n = 3) including depressive disorders NOS in two patients and substance (steroid) induced hypomania in one patient, depersonalization disorder (n = 2), brief psychotic disorder (n = 1) and delirium (n = 1). The disorders developed after transplantation of the bone marrow in 11 patients. In the other patients (n = 5), disorders started before transplantation, while in three of them the symptoms persisted after transplantation. Also, in the patients with adjustment disorders, two-thirds (n = 6) were diagnosed after transplantation. Disturbances improved without medication in four patients, while psychotropic medication was required in 12 of 16 (75%); seven patients required neuroleptics, eight benzodiazepines and two antidepressants. In most (n = 12) of the 16 patients the disturbances improved before the end of isolation, whereas in four patients they persisted for several weeks beyond the isolation period.
Logistic regression analysis with the stepwise procedure suggested several factors as being associated with the development of mental disturbances during isolation. The factors were higher scores in the Tension-Anxiety subscale of the POMS prior to isolation (P = 0.011, odds ratio = 1.16), donation of bone marrow from unrelated subjects (P = 0.026, odds ratio = 5.83) and female sex of patients (P = 0.033, odds ratio = 5.79) ( Table 2 ). The TensionAnxiety subscale was significantly higher in the patients (48.4 Ϯ 6.5 (mean Ϯ s.d.)) who developed mental disturbances during isolation, than those without disturbances (43.0 Ϯ 5.8) (t-test, P = 0.01). Mental disturbances were observed in 64% of female patients (nine out of 14), whereas they were only found in 28% of the male patients (seven out of 25) ( 2 = 4.88, P Ͻ 0.05). The frequency of the disturbances was 60% (12 out of 20) in unrelated BMT subjects, and 21% (four out of 19) in related BMT subjects ( 2 = 6.11, P Ͻ 0.05). No other factors used in the logistic regression analysis, including duration of isolation, scores of other POMS subscales and several physical conditions, differed between patients with and without mental disturbances.
Discussion
POMS scores prior to the start of isolation indicated high levels of psychological distress in Japanese BMT patients with leukemia. This seems consistent with several previous reports in other populations. [1] [2] [3] [4] [5] [6] [7] [8] After the start of isolation in laminar air-flow units, a substantial proportion of the patients (19 out of 39 (41%)) developed mental disturbances. Adjustment disorders, with anxiety and/or depression, were the most frequent diagnoses. These appear consistent with the previous report, 16 where a high frequency of mental disturbances was observed in BMT patients with various oncological diseases, during isolation. Adjustment disorders were also frequent. 16 Although the disturbances were not very persistent in most patients, results in the present and previous studies indicate the importance of psychiatric interventions during the isolation period of BMT. Evaluation of mental status during isolation appears to be of use. Brief interviews may be recommended, taking the physical condition of patients into consideration.
Logistic regression analysis suggested several factors as predicting the occurrence of mental disturbances during isolation. Factors included higher Tension-Anxiety score in the POMS before isolation, donation of bone marrow from unrelated subjects (unrelated marrow BMT) and female sex. Analyses using the t-test or 2 analysis also supported the association of these factors with development of mental disturbances. The association of the higher Tension-Anxiety score suggests that evaluation of mood state using the POMS or other scales before or at the start of isolation may help predict development of mental disturbances during this period.
Previous studies have suggested that patients' psychological state might be closely linked with physical condition, including GVHD. 3, 4 The association between unrelated marrow BMT and mental disturbances may be related to physical aspects of the treatment. When the present patients with myeloid leukemia received unrelated marrow BMT, total lymphoid irradiation (TLI) was given in addition to the non-TBI regimen containing chemotherapy. Therefore, patients, who received unrelated marrow, might have experienced more severe physical distress than those who received related marrow. However, the type of preparative therapy was not indicated as a predicting factor in the logistic regression analysis. GVHD was another important factor related to the type of donor. The incidence of GVHD was more frequent in the unrelated BMTs (10 out of 20 patients) than in the related BMTs (three out of 19 patients), as expected. However, logistic regression analysis, again, did not indicate GVHD as being of significance. Of the 19 patients who developed mental disturbances, GVHD was observed only in three patients prior to the onset of mental disturbances. Thus, in the present analyBone Marrow Transplantation sis, GVHD or the preparative therapy were not found to be associated with the development of mental disturbances, in contrast to prior expection. This might, however, be due to lack of statistical power.
With unrelated BMTs, higher incidences of relapse, severe GVHD and other complications are expected, and, thus, lower survival rates occur, compared to those seen with related marrow BMTs. 17 Also, donation of unrelated marrow is, in general, more likely to be cancelled than is the donation of related marrow. The information is given to all BMT candidates prior to treatment. Patients, who receive unrelated marrow might therefore be psychologically more distressed than are patients who receive related marrow. This might have been relevant to the association between unrelated marrow BMT and occurrence of mental disturbances.
In conclusion, a high frequency of mental disturbances was observed in BMT patients with leukemia during isolation. This indicates the importance of psychiatric consultation in BMT patients. Logistic regression analysis suggested that higher Tension-Anxiety scores before the start of isolation, donation from unrelated subjects and female sex were associated with the development of disturbances. The analysis did not indicate that physical factors, including preparative therapy and development of GVHD, were associated with occurrence of mental disturbances, in contrast to earlier expectations. The limitations of the present study, including the relatively small sample size, however, should be borne in mind. The factors suggested in the logistic regression analysis may be a chance finding. Further investigation in a larger number of subjects is required.
